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1 . (Amended m circuit for dividing an input clock signal into N clock signals having a relative 
phase separation qf 3 60*^/2N , where N is a positive integer, the circuit comprising: 

a phase locmoop circuit receiving an input signal having a frequency Fq and providing an 
output signal having a^equency 2NFo ; and 

a Johnson counter having N stages connected to receive as an input the output 
signal of the phase lock loop circuit and providing an output signal as an error signal to 
the phase lock loopteircuit; said Johnson counter also connected for providing at least two 
output signals from ameast two of the N stages of the Johnson counter as clock signals 
each having a phase di^laced from the phase of the other 360/2N°. 



2. The circuit of claim 1 wherein N =4. 



3. The circuit of claim Kwherein N=8. 



4. A circuit for providing r^ltiple clock signals phase shifted from each other, the circuit 
comprising: 

a phase lock loop Wcuit comparing an input signal and an error signal and 
providing an output signal; and 

a multi-stage counter cWiected in the feedback path of the phase lock loop circuit 
to receive as an input the output signal of the phase lock loop circuit and providing an 
output signal as the error signal to the phase lock loop circuit; said counter also connected 
for providing at least two output signals from each of the stages of the counter as clock 
signals each having a phase displaced from the phase of the input signal. 
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5. The circuit of claim 4 wherehi^he multi-stage counter is a Johnson counter having N stages 
and where the frequency of the outpuTsignal of the multi-stage counter is the frequency of the 
output signal of the phase lock loop circunsdivided by 2N, 




6. (Amended) A circuit for receiving an input clock signal and generating a plurality of clock 
signals having frequencies identical to the input clock signal and predetermined phase 
displacements from the input signal, comprising: 

a phase detector for comparing an in^ut clock signal to a feedback signal and providing 
an output signal ; 

a low pass fiher and gain stagdreceiving the output signal from the phase 
comparator and producing a control snm^jl; 

a voltage controlled oscillator foar receiving the control signal and producing an 
oscillator output signal having a frequ^>Ww)rresponding to the control signal; and 

a multistage counting circuit connected to receive the oscillator output signal and 
provide the feedback signal to the phase dertector and a plurality of clock signals at the 
frequency of the input clock signal and pha^e shifted from the clock signal by fixed 
angular increments. 

7. (Amended) The circuit of claim 6 wherein the output signal of the phase detector 
corresponds to the phase difference between the input clock signal and the feedback signal. 



8. The circuit "of claim 6 wherein the frequency of the voltage controlled oscillator output 
signal is a multiple of the frequencySjf the input clock signal. 

9. The circuit of claim 8 wherein multihjage counting circuit is a Johnson counter having N 
stages. 
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11. A circuit for generJrting multiphase clock signals, the circuit comprising: 

a clock generator for generating a first clock signal at a clock frequency Fq, 

a phase lock ft^op circuit receiving the first clock signal and providing an output 
signal; and 

a Johnson counte^having N stages connected to receive as an input the output 
signal of the phase lock loop circuit and providing an output signal as an error signal to 
the phase bck loop circuit; said Johnson counter also connected for providing output 
signals from each of the N stages of thfc Johnson counter as further clock signals. 

12. The circuit of claim 1 1 wherein the i^utput signal of the phase lock loop circuit has a 
frequency of 2N* Fq. 

13. (Amended) A multiphase signal generator circuit, comprising: 
a generator for generating a clock signallhaving a clock frequency; 

a phase detector for comparing the clock signal to a feedback signal and providing 
an output signal ; 

a low pass fiher and gafc^a^ receiving the output signal from the phase 
comparator and producing a conMLdgnal; , ■ 

a voltage controlled oscillator for receiving the control signal and producing an 
oscillator output signal having a frequency corresponding to the control signal; and 

a multistage counting circuit connected to receive the oscillator output signal and 
provide the feedback signal to the phase detector and a plurality of clock signals at the 
clock frequency and phase shifted from the clock signal. 



14. The circuit of claim 13 whereinNlie plurality of clock signals from the multistage counting 
circuit are shifted from each other by fix\d angular increments. 



• 
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15. The generator circuit of claim 1 sN^herein the multistage counting circuit is a Johnson 
counter having N stages. 

1 6. (Amended) The circuit of clpbi 1 3 wherein the output signal of the phase detector 
corresponds to the phase difference V^ween the input clock signal and the feedback signal. 

17. The circuit of claim 13 whereih the frequency of the voltage controlled oscillator output 
signal is a multiple of the frequency of th^ input clock signal. 

A9. The circuit of claim 9 wherein the frequ^y of the voltage controlled oscillator output 
signal is a multiple of the frequency of the input cloBik signal. 



■3 



(Amended) Awnethod for generating at least two clock signals displaced from each other 
by a predetermined phase shift of 360''/2N, where N is a positive integer, the method comprising: 



applying a^lock signal to a signal input of a phase lock loop circuit at the desired 
clock frequency; ^ 

applying a feedback signal to the other input of the phase lock loop; 
> generating an^utput of the phase lock loop having a frequency of 2N 

coupling the ou^ut of the phase locked loop to an N stage Johnson counter to 
provide a signal to the o^her input of the phase lock loop having a frequency 
corresponding to the frequency of the output signal of the phase locked loop divided by 
2N; and 

coupling the outputs^f the stages of the Johnson counter for use as phase shifted 
clock outputs. 




21 . The method of claim 20 wherein 



